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f, CHEMICAL: Ethoprop PC Code No.: 041101 
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2 ,  TEST MATERIAL: Etkoprop Technical Purity: 96.8% 

3. CITATION: / 

' Author: / Joseph V. Sousa 
Title: Ethoprop Technical - Early Life-Stage 

Toxicity Test with Sheepshead Minnow 
(Cyprinodon variegatus) 

Studv ~om~letion Date: December 12, 1997 
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MA 
Laboratorv Re~ort'ID: 97-10-7127 

I 
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4 ,  REVIEWED BY: Karl Bullock, M.s:, Environmental Scientist, 
Golder Associates Inc. 

. Signature: 7 L 4  L&J-- Date: 3 /18/98 

APPROVED BY: Pim Kosalwat, Ph.B., Senior Scientist, 
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Date: 3'/[%[' , signature: Q. Y;* s ~ W d -  

5 ,  APPROVED BY: 

Signature: flf&id/ Date: 3 / h [ 9 ~  

6 -  CONCLUSIONS: This study is scientifically soui~d and fulfills 
the guideline requirements for an estuarine fish early life- 
stage test. Based on the most sensitive endpoints (length 
and wet weight), the NOEC and LOEC were 5.9 anti 11 ppb ai, , 

respectively. The geoketric-mean MATC was determined to be 
8.1 ppb ai. 

7 ,  ADEBUACY OF THE STUDY: 

I A, Classification: Core. 

8,. Rationale: N/A - 

C ,  Repairability: N/A ~~~~~~~~~~~~~~~~~~~~~/~/ / /~/ / I I I I I / /~~I I  
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8. MAJOR GUIDELINE DEVIATIONS : 

1- The test consisted of only 2 true replicates; 4 
replicates are recommended. 

2 .  Embryos used in this test were 527 hours old at test 
initiation. The guidelines recommend embryos be (24 
hours old. 

9. MATERIALS AND METHODS 

A- Bioloqical System 

, 

I 

2 
I 

\ 

Guide1 ine Criteria 

species: 
An estuarine fish species, 
preferably a silversides 
species or sheepshead minnow 
(Cyprinodon variegatus) . 
Source 

Age at beginning of test: 
Embryos 2 to 24 hours old. 

Replicates: Minimum of 20 
embryos per replicate cup, 4 
replicates per concentration, 

Minimum of 30 fish per 
treatment for post-hatch 
exposure. 

+ 

Reported In 

Cyprinodon varic 

Embryos were obt 
Aquatic BioSystems, Inc.! Pt. 
Collins, CO. F~irtilizatlon I 

success was estimated to be 
62%. 

Eombryos 127 hour 

80 embryos per i 
1 cup per replic 
2 replicate vessels per 
treatment or control. 

Post hatch exposure: 
On test day 7 (3 days post- 
hatch) , survivirlg larvae were 
thinned to 27 fish per , 
replicate (54/treatment) . 
Replicates A anti B of the 25 
pg ai/L group contained only 
26 and 20 larvae, 
respectively. 
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, comments: Only two replicates per treatment level were used 
in this test. 

I?. Physical System 

1 

/ 

3 
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Guideline Criteria ' 1 Reported I n I r I  

T e s t  Water: 
1) May be natural (sterilized 
and filtered) or a commercial 
mixture; 
2) Natural seawater should 
have weekly range of salinity 
less than 6%, monthly pH range 
less than 0.8 pH units; 
3) Salinity should be 215 
parts per thousand; 
4) Water must be free of 
pollutants. 

1) Natural filtered seawater. 

2) pH range of 7.8-8.1 during 
test. 

3) Salinity range! of 30-32% 
during test. 

4) Nd significant. levels of 
pollutants were dietected. 

.. 
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continuous flow serial The test consisted of a 
diluters should be used. A dilution water control and 6 
minimum of 5 toxicant concentrations with a dilution 

3) No undissolved test 
f 

material was observed. 
completely mixed before intro. 

4) Not reported. 

replacement in 8-12 hours. 

I - 4 
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Guideline Criteria I Reported I n l r ]  

Aeration: Dilution water 
,should be aerated to insure 
D.O. concentration at or near 
100% saturation. Test tanks 
and embryo cups should not be ' 
aerated. 

D.0. 272% (5.1 mg/L) of 
saturation at all times. 

\ 

C. Chemical System 

I GuideXine Criteria I Reported Information1 

1 

I 

I 

I 

, 

. 

Comments: Mean measured concentrations ranged from 84  to 110% 
of nominal concentrations and were consistent between each 

1 

replicate. 

5 

1 

. / 

Concentrations: Minimum of 5 
concentrations and a control, 
all replicated, plus solvent 
control if appropriate. 

- Toxicant conc. must be' 
measured in oneltank at each 
,toxicant level every week. 

- One concentration must 
adversely affect a life stage 
and one concentration must not 
affect any life stage. 

Other Variables: 
1) D.O. must be measured at 
each conc. at least once a 
week; 
2) Natural seawater must 
maintain a constant salinity 
and not fluctuate more than 6% 
weekly; monthly pH range <0.8 
pH units. 

Solvents: Should not exceed 
0.1 ml/L ,in a f low-through 
system. Following solvents are 
acceptable: dimethylformamide, 
triethylene glycol, methanol, 
acetone, ethanol. 

-,Dilution water control and 
six nominal concentrations 
(1.6, 3.1, 6.3, 13, 25, and50 
Pg ai/L) 

- Toxicant conce.nYrations were 
measured on days 0, 5, 12, 19, 
26, and 33 in ealch replicate 
vessel of the controls and 
treatments. 

- NOEC and LOEC were achieved. 

1) D.O., pH, temperature, and 
salinity was measured daily in 
each aquarium. 

2) Salinity and pH did not 
fluctuate beyond recommended 
levels. 

None 

1 

I 
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10. REPORTED RESULTS I 

Guideline criteria 1 Reported I n f o r m a t i o n ]  
Data Endpoints must include: - Number of embryos hatched; 
- Time to hatch; 
-I Mortality of embryos, 
larvae, and juveniles; 

- Time to swim-up (if 
appropriate) ; - Measurement of growth; 

- Incidence of pathological or 
histological effects; 

- Observations of other 
effects or clinical signs. 

Raw data included? ( Y / N )  

All appropriate data endpoints 
listed were reported. 

Yes 

Effects Data I 

/ 

: 

" significantly reduced when compared to the control (~~0.05). 

Comments: Hatching was 'completed by day 7. 

Toxicity Observations: No sublethal effects were observed. 

\ 

6 ! 
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Statistical Results: 

Statistical Method: Williamsf test with response comparisons 
made between the treatment cohcentrations and-the negative 
control (percentage data were arc sine square-root 
transformed prior to analysis). Analyses were performed 
using the mean organism response in each treatment group 

1 

rather than individual response values. 
\ 

NOEC: 4 6  pg ai/L 
LOEC: >46 pg ai/L I 

MATC: Not determined i 

Most sensitive endpoints: None were affected. 

11, REVIEWER'S STATISTICAL RESULTS: 

Statisti~al Method: Bonferronifs Test and Durmettfs ~ e s t  
were used for continuous data (length and weiclht) and 
Williamsf Test was used for survival and hatching success 
(percentage data were arc sine square-root transformed prior 
to analysis). Analyses were performed using individual 
response values; comparisons were made against: the negative 
control. 

\ NOEC: 5.9'ppb ai C 

LOEC: 11 ppb ai r 
MATC: 8.1 ppb ai 
Most sensitive endpoint: Growth (length and wet weight) 

12. REVIEWER'S COMMENTS: This study is scientific:ally sound and 
fulfills the guideline requirements for an esl~uarine fish 
early life-stage test. Based on mean measure(]. concentrations 
and the most sensitive endpoint& (growth and wet weight), the 
NOEC and LOEC for sheepshead minnows expose9 to Ethoprop 

' technical were determined to be 5.9 and 11 ppb ai, 
respectively. The geometric mean MATC was determined to be 
8.1 ppb ai. This study is classified as Core. 

I 
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Ethoprop Technical - Sheepshead ELS:2D-day survival 
File: 44472101 Transf om: ARC SINE ( SQUARE ROOT ( Y ) ) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
_-______-O-__P_--------------------------------------- --- -.-------- d --------- 
GROUP ORIGINAL TRANSFOEMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- 1 -------_--- ----------- 
1 Control 2 1.000 1.474 1.457 
2 1.5 2 1.0130 1.474 ' 1.457 
3 3.3 . 2  0.980 1.422 1.457 
4 5.9 2 1.000 1.474 1 .,474 
5 11 2 1.000 1.4'74 1.474 
6 23 2 1.000 1.4'74 1.474 
7 46 2 1,800 1.4'74 ' 1.474 

_p_______Pd-O_-___--------------------------------------- .------------------  - 

I 

Ethoprop Technical - Sheepshead ELS:29-day survival 
File: 44472101 Transf om: ARC SINE (SQUARE ROOT (Y) ) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 
0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  / ............................ 

ISOTONIZED CALC. SIG TAB.LE DEGREES OF 
IDENTIFICATION MEAN , WILL~AMS P=. 05 WILLIAMS FREEDOM ------...------------- ----------- ----------- ____- __-________ ____e_______P 

Control 1.4'57 
1.5 1.45'7 0.623 1.89 k= 1, v= 7 
3.3 1.457 0,623 2.00 k= 2, v= 7 

w 5.9 1.474 0.000 2.04 k= 3, v='7 
11 1.474 0.000 2.06 k= 4, v= 7 
23 ,1. 474 0.000 2.07 k= 5, v= 7 
46 1.474 0.000 2.08 k= 6, v= 7 

~~~~~~~~~~~~O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ....................... 
s = 0,028 
Note: df used for table values are approximate when v > 20. - 

i 

t 
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Ethoprop Technical - Sheepshead ELS: % hatch 
File: 44472101 Transform: ARC SINE (SQUARE ROOT (Y) ) 

WILLIAMS TEST (Isotonic regression model) , TABLE 1 OF 2 --_--_---__-_---_----------------------------------------~------------------ 
GROUP . ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN , ------ .................... --- ----------- -------.---- ----------- 
1 control 2 0.560 0.846 0.846 
2 ,  1.5 2 . 0.625 / 0.91L2 0.912 
3 3.3 2 . 0.770 1.0'74 0.978 
4 5.9 ' 2 0.780 1.0133 0.978 
5 11 2 0.730 1.029 0.978 
6 23 2 0.460 0.745 0.978 
7 46 2 0.665 0.9r50 0.978 

---_P__O__~O-P~~__~__----~-------------------------_-------.------------~---- -* 

, 

Ethoprsp Technical - Sheepshead ELS: % hatch 1 

File: 44472101 Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 
--P-__O___--_-_-__---------------------------------------------------------- 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
, IDENTIFICATION MEAN WILLIAMS P=. 05 WILLIAMS FREEDOM .................... -_------_-- _-_-___-__- _ _ _ _ _  P__________ _ _ _ _ _ _ _ _ _ _ _ _ _  

Control 0.846 
1.5 0.912 0.650 1.89 k= 1, v= 7 
3.3 8.978 1.299 ' 2.00 k= 2, v= 7 

0.978 1.299 5.9 2.04 k= 3, v= 7 
11 0.978 1.299 2,. 06 k= 4, v= 7 
23 0.978 1.299 2.07 k= 5, v= 7 
46 0.978 1.299 \ 2.08 k= 6, v= 7 

---__-_-_-__P--__---------------------------------- ..................... 
s = 0.102 
Note: df ulsed for table values are approximate when v > 20. 

! 

I 

, 
I 
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F i  le:44472101 .out Page 1 File:44472101.out Page 2 8 

ETHOPROP TECHNICAL - SHEEPSHEAD MINNOW ELS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16:27 Thursday, March 12, 1998 . LENGTH 54 24.2162963 2.1752521 16.0400000 28.1900000 

WETWT 54 0.2447926 0.0589927 D. 0535000 0.3873000 
_ - - _ _ _ - - - - - _ _ _ _ _ _ - _ _ _ - - i - - - _ - - - - - -  TRT=Co"trol - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  DRYWT 54 0.071 5833 0.0180577 0.01 29000 0.1083000 
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F i  le:44472101.out Page 3 ~i le:444721Ol .out Page 4 - * 

source DF Type I SS Mean Square F Value Pr  > F 
TRT YETWT LSMEAN 

TRT 6 0.1361008 0.0226835 7.09 0.0001 - 
LSMEAN Number 

REP 1 0.0326261 0.0326261 10.19 0.0015 Cont ro l  0.27417778 1 
Source DF Type I11  SS Meansquare F V a l u e  P r > F  I 0.28397037 2 

1 I 0.24127145 3 
TRT 6 0.1336660 (r.0222777 6.96 0.0001 - 111 0.26240185 4 \ 

REP 1 9,0326261 0.0326261 10.19 0.0015 I V 0.23391296 5 
ETHOPROP TECHNICAL -,SHEEPSHEAD MINNOW ELS V 0.23091260 6 

16:27 Thursday, March 12, 1998 V1 0.24479259 7 

General L inear  Models Procedure P r  > IT 1 HO: LSMEAN(i )=LSMEAN(j) 
- 

Dependent Var iable:  DRYWT i / j  1 2 3 4 5 6 '9 
Sum o f  Mean 1 0.3691 0.0028 0.2802 0.0003 0.0002 0.0073 

Source D F Squares Square F Value Pr  > F 2 0:3691 0.0001 0.0484 0.0001 0.0001 0. 004 
3 0.0028 0:0001 0.0542 0.5016 0.3645 0.!477 

Mode l 7 0.0105318 0.0015045 5.08 0.0001 4 0.2802 0.0484 0:0542 0.0093 0.0059 0.1067 
5 0.0003 0.0001 0.5016 0:0093 . 0.7918 0.3184 

Er ro r  361 0.1069476 0.0002963 6 0.0002 0.0001 0.3645 0.0059 0.7918 0.2225 
7 0.0073 0.0004 0.7477 0.1067 0.3184 0:2225 . 

Corrected Tota l  368 0.1 174793 . - 
R-Square C.V. RootMSE DRYWT Mean TRT DRYWT LSMEAN 

LSMEAN Number 
0.089648 23.38142 0.0172 0.0736 

Cont ro l  0.07745185 1 
I 7 0.08274444 2 

0.07003137 3 source DF Type I SS Mean Square F Value Pr  > F ' I I 
I I I 0.07578889 4 

TRT 6 0.0091497 0.0015250 5.15 0.0001 I V  0.06825185 5 
REP 1 0.0013820 0.0013820 4.67 0.0314 V 0 0.07158333 .'06885488 6 7 

V I 
source DF Type I I I SS Mean Square F Value Pr  > F ETHOPROP TECHNICAL - SHEEPSHEAD 16:27 MINNOW Thursday, ELS March 12, 1998 ' 

TRT 6 0.0090480 0.0015080 5.09 0.0001 
1 0.0013820 0.0013820 4.67 0.0314 General L inear  Models Procedure REP 

Least Squares Means f 

Least Squares Means f o r  e f f e c t  TRT 
ETHOPROP TECHNICAL - SHEEPSHEAD MINNOW ELS Pr  > ITI HO: LSMEAN(1 )=LSMEAN(J) 

16:27 Thursday, March 12, 1998 
Dependent Var iable:  DRYWT 

~ e n e r a l  L inear  Models Procedure / 

Least Squares Means i / j  1 2 3 4 5 6 7 
1 0.1110 0.02h4 0.6160 0.0058 0.0133 0.0773 

TRT LENGTH LSMEAN 2 .0:1110 . 0.0002 0.0364 0.0001 0.0001 0.0008 
LSMEAN Number 3 0.0264 0.0002 0.0845 0.5932 0.7348 0,6413 

4 0.6160 0.0364 010845 0.0235 0.0455 0.2050 
Control  25.3844444 1 , 5 0.0058 0.0001 0.597; !:$?!? . 0.8616 E.!?'l< 
I 25.5972222 2 
I I 24.346683 1 3 
111 24.9657407 4 
IV 24.1479630 5 
V 23.7674950 6 
V I 24.2162963 7 

Pr  >  TI HO: LSMEAN(i)=LSMEAN(j) 

i / j  1 2 3 4 5 6 7 
1 0.5645 0.0054 0.2572 0.0009 0.0001 0.0017 * 

0.0008 0.0878 0.0001 0.0001 0.0002 2 015645 
3 0.0054 0:0008 . 0.0958 0.5922 0.1350 0.7252 
4 0.2572 0.0878 0.0958 0.0273 0.0020 0.0429 
5 0.0009 0.0001 0.5922 0:0273 0.3235 0 .a532 
6 0.0001 0.0001 0.1350 0.0020 013235 0.2444 
7 0.0017 0.0002 0.7252 0.0429 , 0.8532 0:2443, 

6 0.0i33 0.000i u . r x o  U . U ~ J J  0.8616 u. .).Ju.J 

7 0.0773 0.0008 0.6413 0.2050 0.3152 0:4303 .- 
NOTE: To ensure o v e r a l l  p r o t e ~ t i o n  Level, o n l y  p r o b a b i l i t i e s  assoc ia ted 

w i t h  pre-planned comparlsons should be used. 

, ETHOPROP TECHNICAL - SHEEPSHEAD MINNOW ELS 
16:27 Thursday, March 12, 1998 

General L inear  Models Procedure 
i 

Bonfer ron i  (Dunn) T t e s t s  f o r  va r i ab le :  LENGTH 

NOTE: Th is  t e s t  c o n t r o l g  t he  type I experimentwise e r r o r  r a t e  bu t  I 

genera l l y  has a h lghe r  type 11 e r r o r  r a t e  than Tukey's f o r  
a l l  p a i r w i s e  comparisons. 
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